Inhibition of DOR prevents remifentanil induced postoperative hyperalgesia through regulating the trafficking and function of spinal NMDA receptors in vivo and in vitro.
Several studies have demonstrated that intraoperative remifentanil infusions have been associated with opioid-induced hyperalgesia (OIH). Activation of delta opioid receptor (DOR) and augmentation of N-methyl-d-aspartate (NMDA) receptor expression and function may play an important role in the development of OIH. The aim of this study was to investigate whether DOR inhibition could prevent remifentanil-induced hyperalgesia via regulating spinal NMDA receptor expression and function in vivo and in vitro. A rat model of remifentanil-induced postoperative hyperalgesia was performed with the DOR agonist deltorphin-deltorphin II or the DOR antagonist naltrindole injected intrathecally 10 min before remifentanil infusion. Mechanical and thermal hyperalgesia were measured at -24h, 2, 6, 24 and 48 h after remifentanil infusion. Western blot was applied to detect the membrane and total expression of DOR and NMDA receptor subunits (NR1, NR2A and NR2B) in spinal cord L4-L6 segments. In addition, whole-cell patch-clamp recording was used to investigate the effect of DOR inhibition on NMDA receptor-induced current in spinal cord slices in vitro. We found that membrane trafficking of DOR, NR1 and NR2B subunits in the spinal cord increased after remifentanil administration and surgery. The DOR antagonist naltrindole could attenuate mechanical and thermal hyperalgesia without affecting baseline nociceptive threshold, reduce membrane expression of DOR and decrease the membrane and total expressions of NR1 and NR2B subunits. Furthermore, the amplitude and the frequency of NMDA receptor-induced current were significantly increased by remifentanil incubation in neurons of the dorsal horn, which was reversed by the application of naltrindole. The above results indicate that inhibition of DOR could significantly inhibit remifentanil-induced hyperalgesia via modulating the total protein level, membrane trafficking and function of NMDA receptors in the dorsal horn of spinal cord, suggesting that naltrindole could be a potential anti-hyperalgesic agent for treating OIH.